Balance of glutamate and dopamine in the nucleus accumbens modulates self-stimulation behavior after injection of cholecystokinin and neurotensin in the rat brain.
Subpopulations of dopamine (DA) neurons in the ventral mesencephalon have been reported to contain cholecystokinin (CCK) and neurotensin (NT), giving rise to DA, DA/NT, NT/CCK and DA/CCK/NT projections. More precisely, colocalized DA/CCK neurons project mainly to the caudal part of the medial nucleus accumbens, whereas its rostral portion receives CCK and DA nerve terminal networks that are structurally independent. We investigated the respective effects of both CCK and NT on the intracranial self-stimulation behavior (ICSS) from the posterolateral hypothalamus after their direct administration into the lateral ventricle (ICV), into both portions of the nucleus accumbens, into the ventral tegmental area (VTA), and into the subiculum of the hippocampal formation (SUB). The ICV injection of 150 pmol CCK8 induced a decrease in the rate of ICSS. By contrast, the direct administration of 150 pmol CCK8 into the mediocaudal part of the nucleus accumbens induced an enhanced rate of ICSS while a similar injection into its rostral portion gave rise to a slight transient decrease of ICSS. When injected into the SUB, both CCK8 and glutamate produced decreased rates of ICSS at femtomolar doses one thousand-fold under the picomolar concentrations used for ICV injections. Neurotensin induced similar behavioral profiles to that observed after the ICV injection of CCK8 or into both portions of the nucleus accumbens. Neurotensin and CCK8 displayed opposite effects on ICSS when administered into the SUB or into the VTA, suggesting they may regulate ICSS most probably through different synaptic mechanisms and through different anatomical pathways.